Assessment of the acute acrylonitrile-induced neurotoxicity in rats.
Acrylonitrile (VCN) is an aliphatic nitrile which is used extensively in manufacturing of synthetic fibers, plastics, and rubber. Although the neurotoxicity of VCN is recognized, no thorough characterization of this effect has been reported. Current studies were designed to quantitatively characterize the acute phase of VCN-induced cholinomimetic neurotoxicity, and to determine the effects of dose, route of administration, and atropine on such toxicity. Administration of a single gavage or subcutaneous doses of 20, 40, or 80 mg VCN/kg to male Sprague-Dawley rats causes two distinctive phases of acute neurotoxic effects. Signs observed in the early phase had a rapid onset, and were cholinomimetic in nature. They included salivation, lacrimation, chromodacryorrhea, polyuria, miosis, vasodilatation in face, ears and extremities, increased gastric secretion, and diarrhea. A late phase developed hours after VCN dosing, and the toxic signs included depression, convulsions, and respiratory failure followed by death at high doses. These results revealed that the cholinomimetic toxicity induced by VCN was dose related regardless of the route of administration. In another study, rats were pretreated with atropine (1 mg/kg, IP) prior to VCN (40 mg/kg) in order to investigate the role of the cholinergic system. Atropine protected rats against VCN-induced cholinomimetic neurotoxicity, suggesting possible involvement of the cholinergic system. Finally, this work provides essential basic information for studying the biochemical, pharmacological, and neurological basis of VCN-induced neurotoxicity in the rat.